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Specification 

Title of the Invention: Reflective and transmissive body 
Claims 

(1) A reflective and transmissive body, which is formed as 
a result of providing a film for reflecting light on at 
least one surface of a light transmissive body, wherein a 
pattern having a light -reflective portion and a light - 
transmissive portion alternately arranged is formed. 

(2) A reflective and transmissive body according to claim 1, 
wherein at least one surface of the light transmissive body 
is provided with concave and convex portions or is roughened, 
and the film for reflective the light formed of a metal 
reflective material is applied to this surface. 

(3) A reflective and transmissive body according to claim 2, 
which is formed by applying beads to the roughened body of 
the light transmissive body or a light transmissive flat 
plate. 

(4) A reflective and transmissive body according to claim 1, 
wherein the light transmissive body is formed of a viscous 
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film having a viscous layer on at least one surface thereof, 
and the film is provided with an adhering property. 

(5) A reflective and transmissive body according to claim 1, 
wherein the light transmissive body forms a light emitting 
surface of a light source or a light emitting surface 
integral with the light source, and light from the light 
source is transmitted through the * reflective and 
transmissive body at a prescribed transmittance . 

Detailed Description of the Invention 

The present invention relates to a reflective and 
transmissive body^ especially a reflective and transmissive 
body which la preferably used for a light source section of 
a liquid crystal display device to improve the contrast of a 
display section. 

A liquid crystal display device is generally required 
to effectively utilize external light or assisting light 
generated by an internal light source, since a liquid 
crystal itself does not emit light. For example, digital 
watches are available in a type in which a reflective film 
is provided behind a rear electrode of the liquid crystal 
cell so that external light is reflected by the reflective 
film (reflection type), or in a type in which an internal 
light source such as a fairy lamp is provided in a rear 
section so that the light from this light source is 
transmitted through the liquid crystal ceil (transmission 
type). In another digital watch which has been proposed, a 
semi-transparent film formed of, for example, a metal thin 
film or frosted glass which is transmissive of light is 
interposed betw en the liquid crystal cell and th rear 
light source. In daytime, external light is r fleeted by 
this semi-transparent film, and in nighttime, light from the 
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internal light source is transmitted through this semi- 
transparent film (reflective and transmissive type). 
However, it is difficult to produce a semi-transparent film 
which satisfactorily provides both the reflection of the 
external light and the transmission of the light from the 
internal light source * A film having a high reflectance has 
a poor transmit tance, and thus is unlikely to provide a good 
contrast of the liquid crystal cell when the rear light 
source is used. Conversely, a film having a high 
transmittance has a poor reflectance, and thus is unlikely 
to provide a good contrast of the liquid crystal cell when 
the external light is used. Accordingly, a reflective and 
transmissive body, which can provide a reflective and 
transmissive type liquid crystal display device providing 
reflection and transmission appropriately and securely and 
providing a high contrast, has been demanded. 

The present invention, made in light of the above - 
described points, provides a reflective and transmissive 
body satisfactorily providing both appropriate reflection of 
external light and appropriate transmission of light from 
the rear internal light source, and in particular to a 
reflective and transmissive body preferable for obtaining a 
liquid crystal display device having a high contrast. 

A reflective and transmissive body according to the 
present invention includes a light -reflective portion and a 
light -transmissive portion on a light transmissive body. 
These portions are formed by patterning a reflective film on 
a surface of the light transmissive body, such that the 
light -reflective portion and the light -transmissive portion 
are alternately arranged. In other words, this reflective 
and transmissive body includes a portion f r r fleeting 
external light and a portion for transmitting light from a 
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light source, which are separately distributed. Accordingly, 
by appropriately selecting the area ratio of the light - 
reflective portion and the light -transmisaive portion, the 
reflectance and the tranemittance can be arbitrarily and 
securely settled. 

By forming the. surface of the light transmissive body 
so as to have concave and convex portions or by roughening 
the surface, the reflected light can be diffused and the 
transmitted light can be scattered » Use of such a 
reflective and transmissive body can improve the contrast of 
the liquid crystal display device. A reflective and 
transmissive body of the present invention can be used in 
the state of directly adhering to the light source or the 
liquid crystal cell, as a light transmissive body, using a 
viscous tape. Therefore, a reflective and transmissive body 
which can facilitate the assembly of a liquid crystal 
display device can be obtained. In addition, use of a 
reflective and transmissive body having such a structure on 
the light emitting side. of an electroluminescence lamp (BL) 
device provides a liquid crystal display device having a 
high contrast. 

Hereinafter, examples of the present invention will be 
described in detail with reference to the figures. 

Figure 1 is a liquid crystal display device having an 
improved contrast by use of a reflective and transmissive 
body (1) according to the present invention. This display 
device includes a liquid crystal cell (2) disposed on a top 
surface of the reflective and transmissive body (1) and a 
rear light source (3) such as an EL devio , a lamp or th 
like disp sed on a bottom surface of the reflective and 
transmissive body (1). These components are stacked. The 
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liquid oryatal oell (2) utilizes, for example, a dynamic 
scattering effect (DSM) of a nematlo liquid crystal material. 
The liquid crystal cell (2) includes two glass plates each 
having a desirably patterned transparent electrode on an 
inner surface thereof, and a liquid crystal layer interposed 
therebetween. The perimeters of the glass plates are sealed. 
By applying a driving signal to the transparent electrodes, 
a portion of the liquid crystal layer corresponding to the 
electrodes provided with the signal scatters light, and 
appears white. Thus, a display corresponding to the 
electrode pattern is provided. The liquid crystal itself 
does not emit light. Accordingly, with the liquid crystal 
display device having such a structure, external light is 
reflected by the reflective and transmissive body (1), or at 
nighttime or In a dark place with no external light, light 
from the rear light source (3) is transmitted through the 
reflective and transmissive body (1). Thus, the contrast is 
obtained. 

As shown in Figure 2, the reflective and transmissive 
body (1) Includes, as a base, a light transmissive body (4) 
formed of transparent glass or resin. One surface of the 
light transmissive body (4) is roughened so as to have a 
wave-shaped cross-section. On the rough surface (5) of the 
light transmissive body (4), a film (6) having a metal 
reflective pattern of aluminum or chromium for reflecting 
light is applied. This metal reflective film (6) is formed 
to have a metallic burnish smooth surface so as to be 
suitable for reflection. For example, the metal reflective 
film (6) is formed to have a thickness of 0.5 jun to several 
micrometers by vacuum vapor deposition. Accordingly, the 
metal-coated portion (7) of the light transmissive body (4) 
d es not substantially transmit external light or light fr m 
th rear light source, but reflects light. The non-coated 
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portion (8) of the metal film (6) tranamlta light. As the 
pattern of the metal film (6), various patterns including a 
square pattern (9) shown in Figure 3, a rectangular pattern 
(10) shown in Figure 4, a lattice pattern (11) shown in 
Figure 5, and a vertical stripe pattern (12) shown in Figure 
6 are usable. Whatever pattern may be used, the pattern 
includes a light-reflective portion (7) because of the metal 
film (6) applied thereto and a light-transmissive portion 
(8) alternately arranged. 

The reflective and transmissive body (1) of the present 
invention has the above-described structure. Therefore^ 
when the reflective and transmissive body (1) is 
Incorporated into a liquid crystal display device shown in 
Figure 1, external light transmitted through the liquid 
crystal cell (2) is directed to the reflective and 
transmissive body (1). The light directed to the light- 
reflective portion (7) of the metal film (6) applied to the 
rough surface (5) of the reflective and transmissive body 
(4) is reflected by the portion (7). Thus, the liquid 
crystal cell (2) provides a contrast- Light emitted from 
the rear light source (3) is transmitted through the light- 
transmissive portion (8) of the reflective and transmissive 
body (4). Thus, similarly, the liquid crystal cell (2) 
provides a contrast. 

As described above, the contrast provided by the liquid 
crystal cell (2) when external light is used depends on the 
area of the light -reflective portion (7) of the reflective 
and transmissive body (4). The contrast provided by the 
liquid crystal cell (2) when light from the rear light 
source (3) is used depends on the area of the light- 
transmissive portion (8) of the reflective and transmissiv 
body (4). Accordingly, by pr viding the pattern of the 

14 



2\]m 



S. YAMAMOTO OSAKA 

SHUSAKU YAMAMOTO 



NO. 7422 ?. lc/2l 



U.S. Patent Application S.N. 09/927,547 
Your Ref . : 829-583 



metal film (6) such that the ratio of the light -reflective 
portion (7) and the light -transmissive portion (8) is a 
desired value, the contrast can be arbitrarily set. What 
should be noted here is that the light -ref lective portion 
(7) and the light -transmissive portion (8) are eaoh formed 
on the rough surface (5) of the reflective and transmissive 
body (4), and therefore, the light is diffused by the rough 
surface so as to brighten the liquid crystal cell (2), thus 
improving the contrast. 

Figure 7 shows another example of the present invention, 
which is a reflective and transmissive body (10) formed 
using beads. A light transmissive body (11) of the 
reflective and transmissive body (10) is formed of glass or 
resin fine beads (14) applied to one surface of a planar, 
flat substrate (13) formed of, for example, glass or resin. 
In other words, in a specific example, the rough surface (5) 
of the light transmissive body (4) of the reflective and 
transmissive body (1) shown in Figure 2 is obtained as a 
result of forming the beads (14) arranged at substantially 
even Intervals on the substrate (13) by means of fusion, 
pasting, or the like. On the rough surface (15) formed in 
this manner, a metal film (16) is formed on an outer surface 
of the beads (14) and the surface of the substrate (13) 
between the beads ( 14 ) . 

In the reflective and transmissive body (10) having 
such a structure, a portion of the rough surface (15) which 
is coated with the metal film (16) is a light -reflective 
portion (17), and a portion of the rough surface (15) which 
is not coated with the metal film (16) is a light - 
transmissive portion (18). Thus, substantially the same 
effect is provided as that of the reflective and 
transmissive body described above. Such a light 
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transmissive body (11) can be easily obtained by placing the 
glass beads (14) on the planar substrate (13) formed of 
glass or the like and performing heat treatment or using an 
adhesive. 

Figure 8 shows still etnother embodiment of the present 
invention, which is -a reflective and transmissive body (20) 
using an adhesive tape. In this figure , "reference numeral 
(21) represents a light transmissive body formed of an 
adhesive tape having an adhesive layer (22) formed on a 
surface thereof • To a surface of the adhesive material ( 22 ) , 
a metal film (23) is applied in a pattern as In the 
reflective and transmissive body (1) of Figure 2. In the 
reflective and transmissive body (20) having such a 
structure, a portion coated with the metal film (23) is a 
light -reflective portion (24), and a portion not coated with 
the metal film (23) is a light* transmissive portion (25). 
By selecting the pattern of the metal film (6), the 
reflectance and the transmittance of light can be 
arbitrarily set as in the reflective and transmissive body 
(1) of Figure 2. The reflective and transmissive body (20) 
having such a structure has the adhesive layer (22) formed 
on a surface thereof, and thus can be used in the state of 
adhering to a liquid crystal cell or the like. Since the 
reflective and transmissive body (20) is a tape, the entire 
display device can be thin. 

Figure 9 shows an application o£ the reflective and 
transmissive body (l) obtained as shown in Figure 2, which 
is used on the light emitting side of an EL device. 
Reference numeral (31) represents an electroluminescence 
lamp (EP) layer interposed between a pair of el ctrode 
layers (32) and (33). The electroluminescence lamp (EP) 
layer (31) is formed of, for example, zinc sulfide. B tween 
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the light emitting layer (31) and each electrode layer (32), 
(33), an insulating layer (not shown) is provided when 
necessary. Each of these layers is formed sequentially from 
the side of the electrode layer (32) on, for exeunple, a 
surface (35) of a light transmissive layer (34) by vapor 
deposition or the like. 

The electrode layer (32) adjacent to the surface (35) 
of the light transmissive layer (34) is a transparent 
electrode formed of, for example, indium oxide. The other 
electrode layer (33) may be a transparent electrode layer 
like the electrode layer or may be a non- transparent 
electrode layer formed of a metal vapor deposited film 
formed of, for example, aluminum- The light transmissive 
layer (34) is formed using, for example, the reflective and 
transmissive body (1) obtained as shown in Figure 2. On a 
rough surface of the reflective and transmissive body (34), 
a metal film (37) is formed in a pattern, so that a light - 
reflective portion (38) and a light -transmissive portion 
(39) are formed. 

According to such a structure, the light released from 
the electroluminescence device (31), when a voltage is 
applied between the electrode layers (32) and (33), is 
transmitted through the electrode layer (32) and reaches the 
light transmissive body (34). The light incident on the 
light transmissive body (34) is transmitted through the 
light -transmissive portion (39) of the rough surface (36) of 
the light transmissive body (34) and randomly diffused by 
the light-transmissive portion (39). Thus, a good rear 
light source providing a superb contrast for a liquid 
crystal cell (40) (indicated with dashed line), which is 
provided on the light transmissive body (34), is obtained. 
When using external light without using th rear light 
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source, the external light transmitted through the liquid 
crystal cell (40) is randomly diffused by the light- 
reflective portion (38) on the rough surface (36). 
Similarly in this case, the liquid crystal cell (40) 
provides a good contrast, similarly. 

As described above, in this example, the reflective and 
transmisslve body as shown in Figure 2 is Integrally formed 
on the light emitting side of the EL device. Therefore, an 
EL device for a liquid crystal cell providing a high 
contrast is obtained, and a liquid crystal display device 
suitable for a thin digital watch having a limited space can 
be produced. 

According to the present invention / as described above, 
a light -reflective portion and a llght-transmiasive portion 
are alternately provided on a light transmisslve body. 
Therefore, the reflection of external light and the 
transmission of light from a rear light source of a liquid 
crystal display device can be arbitrarily selected. Since 
these portions are formed on a rough surface of the light 
transmisslve body, a reflective and transmisslve body for 
randomly diffusing light so as to provide a high Iximinance 
and a high contrast can be provided. 

Brief Description of the Drawings 

Figure 1 is a vertical cross-sectional view of a liquid 
crystal display device using a reflective and transmisslve 
body according to the present invention; Figure 2 is a 
vertical cross- sectional view of a reflective and 
transmisslve body according to the present inventions- 
Figures 3 through 6 are plan views f a metal film in Figure 
2, wherein Figure 3 shows a square pattern, Figure 4 shows a 
rectangular pattern. Figure 5 shows a lattice pattern, and 
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Figure 6 ahows a vertical stripe pattern; Figure 7 is a 
vertical cross -sectional view of a reflective and 
transmlssive body using beads according to another example 
of the present invention; Figure 8 is a vertical cross- 
sectional view of a reflective and transmlssive body using a 
viscous tape according to still another example of the 
present invention; _ and Figure 9 is a vertical cross- 
sectional view of an EL device using Figure 2. 

I, 10, 20 reflective and transmlssive body; 4, 11, 21, 

34 — light transmlssive body; 5, 15, 36 rough surface; 

6, 23, 37 ... metal film; 7, 17, 24, 38 . , . light -reflective 
portion; 8, 18, 25, 39 ... light -transmlssive portion; 9, 10, 

II, 12 ... pattern; 13 ... substrate; 14 ... beads; 31 ... 
eleotrolximlneacence lamp layer; 32, 33 ... electrode 
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